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In the sessile forms of marine invertebrates, further differentiation of the 
developmental process is often disturbed or inhibited due to an environmental 
factor such as stimulation of attachment or of the host in symbiosis. The planula 
of the jelly fish, the larva of the bryozoans, the cypris larva of the barnacles and 
others are examples which proceed further differentiations 11fter responding to 
the stimulation by attachment. According to Hirai (1963, 1966) in the larvae of 
the ascidians Halocynthia roretzi, Ciona intestinalis, and Polycitor sp., the body 
proceeds metamorphosis with disturbed and unabsorbed tail by treatment with 
lower temperature. But the progress of further differentiation of the body is 
disturbed before long, and degrees of disturbance according to the species have been 
observed. He considered that these disturbances of differentiation depends on 
the disturbance of the response to the stimulation of attachment, because when 
these disturbed larvae are stimulated by Nile blue solution, the disturbed process of 
metamorphosis of the body and of the tail are awakened again to continue further 
differentiation to the adult organization. 
The planula of the hydrozoan Coryne uchidai, which sank to the glass bottom, 
attached on the surface of the bottom with difficulty. But almost all of the 
planulae had attached on the surface of the bottom when the cut pieces of 
Sargassum spp. were added, (Kakinuma, 1960). The planulae which did ,not 
attach on the glass bottom became destroyed without further differentiation. 
Nishihira (1968) reexamined the effect of the cut pieces of Sargassum spp. and other 
algae that were used for the settlement of the planula of Coryne uchidai. In the 
controls in his experiments, the number of swimming larvae decreased gradually 
with time and they began crawling but no polyps appeared within three days. In 
the dishes containing Sargassum confusum pieces, t!ie larvae stopped swimming 
soon after adding the pieces, though a few were seen moving. He mentioned 
that it is obvious that the swimming phase in larval behaviour was shortened by 
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the presence of the cut pieces of this species. Polyps appeared in two days. 
Then he tested the effects of the extracts of different kinds of algae on promoting the 
larval settlement and differentiation of Ooryne uchidai, and found that the 
extracts of Sargassum spp. are remarkable. These facts shows that the stimula-
tion of preferable substratum awake the initiation of organogenesis of the planula 
of this species. 
The hydrozoan Proboscidactyla sp. has a symbiotic association with the tube 
of Pseudopotamilla occelata. The colony of this species consists of stolon, gastro-
zooid, and blastostyle, and a colony shows a fine organization with these organs 
on the tube. The gastrozooids arrange on the collar of the tube, and the ventral 
side of the gastrozooid orients to the center of the collar. The stolon makes a 
network around the tube under the collar. The medusa buds are produced on 
the blastostyle near the terminal margin of the tube. The pattern of these organs 
is determined along the axis of the tube which contains a worm. When the worm 
is removed from the tube, the gastrozooid and the blastostyle are degenerated and 
the colony changed into a network mass of stolon only (Hirai, 1960). According 
to his experiment the organs such as gastrozooid or blastostyle never appears on t.he 
tube without a worm. When a piece of the stolon attaches on a new tube which is 
secreted by the worm, it makes a network colony on the tube and the gastrozooid 
appears on the collar and thus a complete new colony is regenerated with the 
blastostyles. He considered that the Proboscidactyla can make a complete colony 
on the tube in the associated e::Jstence of the worm and the gastrozooid appears on 
the collar of the tube where they keep close contact with the neck or gill of the 
worm. In his experiment, it was considered that the initiation of the organogenetic 
differentiation from the stolon and the life of the organs of Proboscidactyla depends 
upon the close contact with the worm of Pseudopotamilla oeeelata. 
On the regeneration of the cut piece of the colony of a hydrozoanStauridiosarsia 
sp., perhaps producta, the inner tissue of the piece elongates keeping· close contact 
with the surface of the glass bottom for about seven days, then the polyp bud is 
produced. To make the cut ends of the pieces free from contact with the 
substratum, 30 cut polyps were kept upside-down in the holes which were prepared 
on the agar bed (Kakinuma, unpublished) (Fig. l. a). In her experiment, the inner 
tissue elongated making a new stolon fro~ the cut end and the initial polyp 
degenerated. The inner tissue mass proceeded to the elongated end in the new 
· theca (Fig. l. b). In this experiment, ll new stolons of them bent to touch the 
surface of the bed and they produced new polyps within ten days (Fig. l. b,). On 
the other ten of them the new stolons elongated upwards without touching the 
substratum for more than 20 days and masses of the inner tissue proceeded upwards 
in the newly secreted theca, but the new polyps were never produced (Fig. l. b3). 
In the other nine, after the new stolons had elongated upwards for ten .days, 
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Fig. 1. Regenerative elongation of the new stol~n and production of the polyps from the 
cut piece of Stauridiosarsia sp. 
' 
pieces of glass were placed on the new stolons. In this case, new stolons bent to 
touch the bed surface and then new polyps were produced within three to four 
days (Fig. l. b2). In the next experiment, cut pieces of the stems about six 
mm in length were placed on the glass pillows respectively and the cut ends made 
free from the substratum. The same results as the previous experiment were 
obtained in this one, and the polyps were not produced for more than 20 days in 
the new elongated stolon upwards without touching the substratum (Fig. l. c.). 
About· three to five mm length of the cut pieces of the stems of a hydrozoan 
Bougainvillia sp. were placed on the glass bottom. The cut piece of this species 
was delicate, easily floated and thus was difficult to keep in close contact with 
the bottom surface. In this case, the polyps were produced on the cut ends but 
only a few of them produced new stolons, bring about twice of the initial stem in 
length was observed for 13 days and they then became destroyed. When the cut 
stems were hung by threads to make the cut ends free from the substratum, the 
polyps were produced on the cut ends but newly elongated stolon about twice of 
the initial stem in length was observed in only one piece within 34 pieces for 13 days 
aud they became destroyed. When the pieces were pressed by an iron needle to 
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push out some inner tissue from the cut ends and placed on the bottom, the 
polyps. were produced and more than half of the pieces which kept the squeezed 
tissues in close contact with the glass bottom produced new elongated stolons of 
more than three times of the initial stems in length were observed with polyps for 
13 days. On the other hand, the inner tissues were squeezed out of 11 pieces and 
placed on the glass bottom respectively. In this case, all tissues regenerated new 
long stolons keeping close contact with the glass, and a third of them were about 
20 times of the initial tissue in length and had polyps for a week. In the experi-
ments with Bougainvillia, it is supposed that the disturbance by touching to the 
substratum never disturbs the formation of the polyp but disturbs the elongation 
of the stolon, therefore the colony formation is disturbed in this species. 
In these experimental observations, it is considered that the stimulation by 
attachment is an environmental factor to initiate the organogenesis of sessile forms of 
the marine. invertebrates, though the patterns of disturbance or inhibition with-
out the stimulation differ with species. On the other hand, in the animal such as 
Proboscidactyla which has a symbiotic life the differentiation of the organs and 
its life depends on the stimulation which is given from the host. According to 
Rees (1~67), Crowell (1957) observed that the polyps of Eugymnanthea, a commensal 
hydroid living in pelecypods, did not live well when isolated from their host but 
could be kept alive from one to two weeks on pieces of mantle or pal pus in sterile sea 
water in dishes that were gently rocked. In E. cirrhifera, the polyps isolated from 
the host Mytilus edulis could be kept alive for about three weeks with food 
(Kakinuma, unpublished). On these facts the present writer's next work is to 
investigate the mechanisms of the environmental factors on the differentiation of 
the sessile or symbiotic animals. 
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